Bulletin No. 283 - Range Conditions in the Uinta Basin, Utah by Stoddart, L. A. et al.
Utah State University 
DigitalCommons@USU 
UAES Bulletins Agricultural Experiment Station 
10-1938 
Bulletin No. 283 - Range Conditions in the Uinta Basin, Utah 
L. A. Stoddart 
P. B. Lister 
George Stewart 
T. Dean Phinney 
L. W. Larson 
Follow this and additional works at: https://digitalcommons.usu.edu/uaes_bulletins 
 Part of the Agricultural Science Commons 
Recommended Citation 
Stoddart, L. A.; Lister, P. B.; Stewart, George; Phinney, T. Dean; and Larson, L. W., "Bulletin No. 283 - Range 
Conditions in the Uinta Basin, Utah" (1938). UAES Bulletins. Paper 245. 
https://digitalcommons.usu.edu/uaes_bulletins/245 
This Full Issue is brought to you for free and open access 
by the Agricultural Experiment Station at 
DigitalCommons@USU. It has been accepted for 
inclusion in UAES Bulletins by an authorized 
administrator of DigitalCommons@USU. For more 
information, please contact digitalcommons@usu.edu. 

Summary 
I. In 1936~37 a cooperative range and erosion study was conducted 
on all 10w~lying range lands' of Uinta Basin, Utah. Almost four million acres 
were included in the survey. On the remaining land a grazing capacity study 
ha d been previously made, but not an erosion study. 
2. Prior to 1880 the Uinta Basin ranges were grazed lightly by wild 
animals but after that date grazing by domestic stock increased rapidly. For 
about twenty years no supervision was exercised and ranges were grazed too 
early in the year and too heavily. Thereafter federal supervision began on 
na tiona l forests . In 1935 the public domain was included in Division of 
G~azing districts , after which almost no range land remained without control. 
3. Much of the Uinta Basin has a semi~arid climate with average pre~ 
cipitation less than seven inches in the valley. In 11 of the years since 1888, 
the total annual precipitation at Ft. Duchesne has been below five inches. 
This low precipitation, made abnormally serious by high evaporation rates 
and high surface runoff , permanently limits forage production on the lower 
la nds. Moisture on most of the mountainous area is adequate to produce good 
torage . 
4. Early misuse of the range lands coupled with a period of abnorm~ 
a lly low preCipitation have brought about on the lower ranges marked reduc~ 
tions in palatable forage and serious increases in erosion. Observations over 
la rge areas of the low lands showed that none of the ranges outside nation", l 
forests was making permanent improvement, and that more than 85 percent ot 
the lower ranges was deteriorating still further . On more than 60 percent of 
this land area, erosion was dangerously accelerated. Tremendous losses of 
both water and topsoil occurred, which conditions are serious because the 
a rea is already limited in both of these vital resources. 
5. Range capacity studies indicated that the lower ranges of Uinta 
Basin have been supporting livestock numbers far beyond their capacity, 
though national forests are stocked at their approximate capacity. In 1937 
the estimated grazing capacity for spring, fall and winter ranges was only 
about 50 percent adequate for the stock grazed on them. 
6. An equally serious lack of balance was discovered between seas-
onal forage demand and proper seasonal use of range lands. Most serious 
was the winter range which makes up only 22.5 percent of the total grazing 
capacity which must be used for 45.8 percent of the year. 
7. It was concluded that in order to effect a balance between the avail-
able range-forage resources and the stock-grazing demand in the Uinta Basin, 
some combination of the following adjustments would be needed: ( 1) more 
supplemental feeding on the range; (2) increased farm feeding ; (3) some shifts 
in seasonal use of ranges and other improvements in range management prac-
tices ; and (4) reduction in the stock grazed on spring, fall , and winter ranges. 
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Foreword 
Project 179 of the Utah Agricultural Experiment Station -
"A Study of the Agricultural Resources of Utah and their 
Utilization" - was set up in April 1936 us a state-wide project. 
The object of this project was to measure by areas the basic 
agricultural resources of the state and to translate the informa-
tion collected into a program of more efficient use. The more 
specific objectives were: (l) classification of agricultural lands 
of Utah according to present and potential productivity and use; 
(2) determination of the net productive area of agricultural lands 
and water supply now available, or which may be developed; 
and (3) determination of the present use and methods of achiev-
ing utilization of land, water, and other resources as they relate 
to the welfare of the people of the state. 
This project was set up on the basis of a lO-year period, or 
for sufficient time to make a detailed analysis by areas of the 
entire state. The first areas studied under this project are Uin-
tah, Duchesne, and Utah Counties. Other area studies will be 
made when the Uinta Basin and Utah County sections are com-
pleted, the number of such studies depending upon availability 
of funds, and cooperation with federal and state agencies. 
This study is divided among 4 departments of the Utah Sta-
tion with a project leader for each particula:r: phase of the study. 
Four project leaders, guided by the director of the Station, have 
constituted the committee in immediate charge of the project. 
The sub-projects are as follows: 
Economic aspects 
Soil and crop aspects 
Irrigation and drainage aspects 
Range aspects 
It is planned to report the findings of each sub-project as an 
individual publication. In addition a summary analysis of all 
divisions, with recommendations, will be published. 
This bulletin is the first publication under this project, being 
a contribution of the Range Management Department. 
Because of serious range problems which existed in Uinta 
Basin, a range-forage resource study was initiated as part of 
the general resource survey project. The object of this forage 
inventory was to determine the existing and potential range 
wealth of the area, and to obtain information pertinent to the 
administration and maintenance of this natural wealth. 
A number of state and federal agencies cooperated in var-
ious phases of the range survey. The field work, most of which 
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was done in 1936, was allotted largely according to administra-
tiv~ units - each federal agency surveying insofar as possible 
the land units under its administration, with the Utah Agricul-
tural Experiment Station in cooperation with the Land Utiliza-
tion Division of the Resettlement Administration (now the Land 
Economics Division of the Bureau of Agricultural Economics) 
surveying all private lands and 0 her areas not otherwise cov-
ered by range surveys. 
Following are the cooperating agencies and the lands sur-
veyed by each: 
UtaJt Agricultural Experiment Station and Land Utilization 
Division of the Resettlement Administration: 
Within Duchesne County, a ands no within nationa for-
est or Indian reserves and ly 'ng north of the Uinta National 
Forest and the original Indian Reservation boundary line; and 
within Uintah County the lands north of White River and the 
original Indian Reservation boundary line. 
U. S. Division of Grazing: 
Duchesne County south ·of Uinta National Forest and the 
original Indian Reservation boundary line ; Uintah County south 
of White River and east of the proposed Uncompaghre Indian 
Reservation boundary; and Carbon County, north and east of 
the Roan or Brown Cliffs. 
U. S. Forest Service - Region 4: 
Those portions of the Ash ey, U'n a , and Wasatch National 
Forests lying within Duchesne, Wasatch and Uintah Counties 
which drain into Uinta Basin. 
U. S. Soil Conservation Service. Technical Cooperation-
Bureau of Indian Affairs: 
The Uinta-Ouray Indian Reservation (I.e. , timber and graz-
ing reserves) and the proposed Uncompahgre Reserva ion. 
Agricultural Adjustment Administration cooperating with 
Utah Agricultural Experiment Station, Region 4 and the Inter-
mountain Forest & Range Experiment Station of the U. S. Forest 
Service, Division of Grazing, Soil Conservation Service, and 
Resettlement Administration. 
All lands in Wasatch County which drain into Uinta Basin 
and lie outside the national forests. 
Range Conditions in the Uinta Basin, Utah 
An Interagency Range Report' 
By L. A. Stoddart, P. B. Lister, George Stewart, T. Dean 
Phinney and L. W. Larsone 
Introduction 
The Uinta Basi.n lies in northeastern Utah, for the most part in 
Duchesne and Uintah! Counties. The area is bounded on the north 
by the Uinta Mountains, which reach elevations of 13,500 feet, and 
on the south by the Tavaputs plateau. The gently sloping floor of the 
basin averages about 5,000 feet in elevation and is drained by the 
Duchesne and Uinta Rivers, which ultimately reach the Colorado 
through the Green River. 
The area in this study includes all of Uintah and Duchesne 
Counties and some small adia::ent parts of Carbon and Grand 
Counties, w ith a larger area in Wasatch County. Since land-use cen-
sus data are reported only by whole counties, those for the basin as 
a whole were not obtainable. It is thought, however, that the figures 
for Uintah and Duchesne Counties, w:'lich make up 84 percent of the 
entire area, are representative of the whole, with the exception of the 
area in Wasatch County which is in better than average condition. 
Out of a total land area of 4,838,400 acres in the 2 counties only 
141,000 acres or less than 3 percent are available for crop growing 
and only 54,000 a::res or 1.1 percent were harvested in 1934. Im-
proved irrigated farm land is reported4 to be 83,098 acres 0.7 percent) 
and improved dry-farm land only 265 acres. About 97 percent of the 
area must be used for grazing or timber production, if it is to be used 
a t all. It is e stimated that somewhere near 5 percent of the foothills 
and valley bottoms is wasteland, although no figures are available to 
give the acreage of such lands. About 10 percent of the national 
iorest lands are too rough and rocky to be useable for grazing. 
Of the 54,000 acres of crops harvested in 1934, 39,000 were in 
hay and other forage, mostly alfalfa, and about 8,000 acres in small 
grains of which slightly more than half was wheat. Roughly 80 per-
cent of the harvested land was in feed crops, without counting the 
wheat which was also partly used for feed. The acre yields of alfalfa 
in 1935 were very low being only 1 V4 tons, which was much below 
what should be produced, in view of the fact that nearly all the area 
1Contribution o f the -Range Man agement Department. Uta h Agricultural Experi ment Station in co-
operation with the U . S. D e partment of Agriculture. R egion 4 and the Intermountain Forest & Range 
Experiment Station of the Forest Service . and Soil Conservation Service; U . S. D epartment of the 
Interior. Divi sion of Gra~ing and Bureau of Indian Affairs. 
2R esearch professor in rang e management . Utah Agricultural Experiment Station ; associate range ex-
aminer . Soil Con servation Service-T.C.-B_I.A.; sen ior for est ecologi st . Intermounta in Forest a nd Range 
Experiment Station . U . S . Forest Service; associate range examiner . Region 4 . U. S. Forest Service; 
assistant range examiner . Di v ision ot Grazing. 
"Uintah is so spelled when applied to Uintah County. Otherwise the spelling is Uinta . 
4Economics report for Uin ta Basin . Utah Agr . Exp . Sta. ms. 
Authorized . for .publication . 
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was irrigated. The average acre yield of alfalfa hay for Utah during 
the 5-year period 1926-31 was 2 Y2 tons. 
Brief History of Settlement and Range Use 
Uinta Basin has been inhabited by Indians since prehistoric 
times, and since 1873 by white settlers. During the early periods 
there was no domestic livestock in the, basin but large numbers of 
wild animals are believed to have grazed the ranges. The lower 
lands were occupied primarily by antelope and to some extent by 
buffalo, 'while the higher ranges were grazed by mountain sheep, 
elk, and deer. Horses were the first domestic livestock introduced. 
Little is known regarding the extent of grazing by wild animals 
and horses in early days but there is no evidence to indicate that the 
use of the range was injurious in nature or intensity, and it is prob-
able that damage to the soil or vegetation was negligible. 
It may be assumed, then, that in 1776 when the first white men, 
Dominguez and Escalante, viewed Uinta Basin, the range vegetation 
was as abundant as could be expected under the existing climatic 
and s0il conditions. In the higher mountain area where there is more 
moisture the vegetation may have approached luxuriance. Thus, it 
doubtless remained until 1873 when the first white people came into 
the area to settle. These newcomers, practically all of whom were 
livestock men, brought beef cattle into the basin and large herds 
soon became common. 
The portion of the basin now in the Uinta-Ouray Indian Reser-
vation has been grazed by sheep since about 1880. By 1885 all avail-
able range :ands appear to have been subjected to grazing in vary-
ing degrees by domestic stock. Not until 1897 was any attempt made 
to exercise federal control over the use of publicly owned lands with-
in Uinto Basin. Soon after that time, forest reserves which included 
the Uinta Mountains were established. From then until 1907, addi-
tional reserves were set aside, the stock being allowed to graze with-
in s~~h areas only under government permit. At the present time 
almost: all the mountainous lands within the basin are in national for· 
ests and grazing is restricted to prevent further misuse and deteriora-
tion. "Thus most of the higher summer ranges were placed under 
management in time to enable them to recover and approach their 
for~~~ ~igh productivity. 
' M'o're recently, the Indian reserve ranges have been given a 
certain amount of regulation. In 1935 the public domain and ceded 
Indian lands, comprising the major portion of the basin proper, were 
placed under the supervision of the federal Division of Grazing. Prior 
to this tim'e these ranges had received no supervision and were used 
by any individual who deemed them worth grazing. By 1938 practi-
cally all range lands within the Uinta Basin were under either gov-
ernmental or private control. 
Range Conditions in the Uinta Basin. Utah 
Range Inventory ot Uinta Basin 
Need of Forage Inventory 
9 
Under natural conditions both the quality of the vegetation (spe-
cies composition) and its quantity (percentage cover) are relatively 
stable, differing from one locality to another largely in accordance 
with variations in soil and climate. Because of these differences the 
grazing value of a given tract of range may differ materially from 
that of an adjacent tract. Deep moist soils and protected valleys pro-
duce better forage than shallow rocky soils, dry hillsides, and Wind-
swept ridges, just as a farm on good soil produces more than ·one on 
poor soil. Because of these local variations an analysis or inventory 
of the range forage is necessary to determine a capacity index for 
each vegetation type . This index value is commonly .termed the 
f orage acre factor. 
Once determined, the forage-acre factor can be used ·QS .on in-
dex to the grazing capacity of a range. Thus, if 100 COw.s USE? 50 
forage a~res of feed in a given time without injuring the r.ange, it is 
safe to assume that, other factors being equat the same d~9Tee of 
grazing coul:::l be done on a comparable number of forage ac.r~s . of a 
similar range without injury. . . ;,' ; 
By means of a range inventory the approximate grazing. -aapac-
ity of a range can be estimated within reasonable limits . . If. ,9, ,:r;ange 
has deteriorated before it is realized that an excessive. nurpher of 
animals is being grazed, many years of stocking, which does, .: not ex-
ceed the current capacity, may be required to restore the ranSfe to its 
potential capacity. ' . 
Method of Making a Range Forage Inventory. 
The survey of the range resources of the Uinta Basin inVolved 
the determination of: (l) the density of total vegetation and of each 
major species in percent of ground actually covered (cover index); 
and (2) the palatability or value for grazing of each species (value 
index) - a worthless plant being zero and species of the ' highest 
value being about 80. The plant cover index was then multiplied by 
the value index to obtain a grazing-capacity index or forage-acre 
factor. 
Two general methods of surveying density and composition of 
vegetation are in common use. The first of these consists of an' ocular 
examination, by trained examiners, of each vegetation type on all 
the land area. The second consists of a more intensive examination, 
supplemented by actual measurement of a large number of specific 
plots, each 100 square feet in area," which are assumed to be' repre-
sentative of the whole. Each of these methods has its advantages 
" Stewart~George an d Hut ching s . S. S . The point-observation-p]ot (square-foot density). method ot 
vegeta tion survey. Am er. Soc. Agron . Jour . 28: 714-722 . 1936. 
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and adaptabilities, and both were used in the Uinta Basin survey, 
the first by the Soil Conservation Service and the Forest Service, the 
second by the other cooperating agencies. Properly employed, the 
2 methods will result in equally reliable grazing-capacity estimates. 
Much of this survey was made in 1936 (an abnormally dry year, 
especially in Uintah County) at a time when forage production was 
below normal. This fact was realized and taken into account by the 
field men. Since grazing-capacity surveys are based upon the rela-
tively s table. criteria of the area covered by forage rather than upon 
volume of forage produced, which is a variable factor highly respon-
sive to yearly fluctation in precipitation, the error attributable to ab-
normal drought is believed to be small. 
Vegetation was subdivided into 16 types (fig. 1) which were de-
lineated by triangulation or sketch methods and corrected by means 
of aerial photographs where these were available. The types were 
further classified according to recommended dates of grazing, and a 
seasonal-use map was constructed (fig. 2). 
Seasons of use were classified according to general climatic 
conditions affecting the availability of lands for grazing, vegetative 
readiness, safe utilization periods, and other factors. They corres-
pond roughly to the following calendar schedule: 
Spring 1 V2 months May 1 June 15 
Summer 3V2 months June 16 September 30 
Fall 1 V2 months October 1 - November 15 
Winter 5V2 months November 16 -April 30 
In addition to information on range-grazing capacity, the field-
men secured data on all lands except the national forests concerning 
the existing condition of erosion and the general status of the plant 
cover. The grazing capacity on national forests had been previously 
determined, but no erosion survey had been made. Some erosion is 
known to exist in parts of the forests. Although slightly different 
methods were used by the various agencies concerned, the land was, 
in general, classified by ocular examination as being wind-eroded 
and as being sheet or gully-eroded. The severity of this erosion 
was recorded. On areas surveyed by the sample-plot method in 
Duchesne and Uintah Counties, erosion severity was recorded in and 
around each plot and in addition, the vegetation cover was recorded 
as being either static, improving, or deteriorating. 
Land Ownership Classes 
The range lands of Uinta Basin may be grouped into 3 major 
classes: privately-owned, Indian lands, and publicily-owned lands. 
Private, state, and county lands, and some of the Indian lands, are 
scattered and many of the subdivisions are small in area. Much 
of the land is not used by the owner; therefore, the problem of 
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correlating administration is a complicated one. The distribution of 
land according to these classes and some of their subdivisions ror 
Duchesne and Uintah Counties are shown in table 1. 
Table 1 - Land ownership in Uinta Basin 
(Duchesne and Uinta'h Counties) 
Ownershi p class Acreage Percentage of whole 
Privately owned* 949,837 19.6 
Indian lands 
Timber and grazing reserve including 
certain allotments and other lands 274,571 5.7 
Allotted land 83,511 1.7 
Other 6,272 .1 
Sub~total 364.354 7.5 
Indian ceded 216.080 4.5 
Publicly owned 
Public domain 1.881,241 38.9 
National forests 1.007.016 20.8 
State owned 246.664 5.1 
County owned 173.208 3.6 
Sub~total 3.308,129 68.4 
Total 4.838.400 100.0 
'Da ta f rom Dept. of Agr. Econ .. Utah Agr. Exp. Sta. 
The general land status map (fig. 3) shows the approximate lo-
cation of the land according to major ownership classes. Location 
of individual places in private ownership and in scattered state and 
county lands was not attempted. 
The Climate of Uinta Basin and its Relation to 
Range Productivity 
The climate of Uinta Basin is mostly semiarid, although the 
mountainous sections are characterized by more humid conditions. 
Variations in climate are due largely to such physical features as 
altitude and the aspect of the various slopes. 
In the high Uinta Mountains, the average annual precipitation 
amounts to 20 to 30 inches or more, and occurs largely during the 
winter months in the form of snow. At the lower elevations, however, 
the average annual precipitation is considerably less, varying be-
tween five and nine inches. Spring and fall months are a little wetter 
than average and the midsummer and midwinter months a little drier. 
During the period 1888 to 1931 the average precipitation at Fort Du-
chesne, Utah, at an elevation of 4,941 feet was 6.91 inches, the heav-
iest precipitation occurring in August, September, and October 
though precipitation during March, April, and May was almost as 
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high. June and July are usually relatively dry. The town of Watson, 
at an elevation of 6,210 feet, had an average annual rainfall of 11.54 
inches from 1912 to 1932, inclusive. 
Summer precipitation frequently occurs as heavy thunder storms 
resulting in rapid runoff, often causing severe and costly damage to 
irrigation ditches, roads, and other improvements as well as to the 
soil itself. 
It is interesting in this connection to note that on the basis of 
records maintained for many years the average annual runoff pass-
ing the Myton gauging station on the Duchesne River is equivalent 
to a precipitation of 4 inches over the entire drainage area. 
Table 2 shows monthly and annual precipitation averages at 
Myton, Fort Duchesne, and the Elkhorn-Ashley ranger station; and 
table 3 shows annual precipitation over a long period of years at 
Fort Duchesne. It will be noted from the latter that there has been a 
downward trend in precipitation in the last ·15 years. The widespread 
deterioration of the ranges in recent years may be attributed in part 
to a temporary deficiency of precipitation as well as to improper 
range management. 
Table 2 - Average monthly and annual precipitation in 
inches at selected Uinta Basin stations 
El evation 
F eet Ja n. F eb . M ar . April May Jun e July Aug . S ep t. Oct. N ov . D ec. Total 
Myton 5,030 .31 .27 .37 .72 .60 .34 .81 .94 .98 .71 .42 .30 6.77 
Fort Duchesne 4,941 .44 .38 .59 .66 .64 .34 .50 .67 1.03 .64 .37 .45 6.71 
Elkhorn~Ashley 
ranger station 6.657 .83 .86 .84 1.12 1.33 .88 1.19 1.28 1.52 1.00 .86 .92 12.62 
A study of the weather records indicates several things vitally 
important ~o proper range management. This area is inherently arid, 
and forage production is, and always will be, definitely limited by 
low precipitation. This fact is still more important in view of the high 
evaporation -rate, the large percentage of the precipitation which falls 
in the non-growing season, and the large part which runs off and is 
thus lost to the vegetation. The frequency of protracted dry periods 
and the irregularity of annual precipitation are also serious factors 
which increase the difficulty of proper range administration. At Fort 
Duchesne the average yearly precipitation from 1888 to 1937 was 
6.71 inches. The precipitation varied, however, from more than twelve 
inches down to slightly more than three inches and in 11 of the 
years was less than five inches. Periods of four to eight years in 
length with precipitation seriously below normal have occurred. 
Range management must take into consideration these protracted 
subnormal-moisture periods as well as the average precipitation. 
r-~2~O~' ________ ~IO~' ________ ~II~I·~OO~' ________ ~5rO' ________ ~4TO~' ________ -130' _________ ~2~O'----------f'0--
:~~~----------+---------~----------_r----------t_--------_i--------~~~~~~~1== 
JO'~ _ _ • 
30' 
20' 
GENERAL LAND STATUS MAP 
GE NERAL LEGEN D 
M AIN ROADS 
S ECONDARY ROADS 
RIVERS AND STREAMS 
I ~TE RM ITTENT ST REAMS 
TOWNS ANO VILLAGES 
MOUNTAIN PEAKS 
LAKES. 
TOWNSHIP UM:S (SURVEYED) · 
(UNSURVEYED) 
STATE BOUNDARIES 
COUNTY BOUNOAR£S • 
NAT IONAL f OREST BQUf',()ARlES 
INOLAN RESERVATION BOUN{)b.RIES 
DIVIDE 
NATIONAL FORESTS 
INOIAN GRAZING RESERVE ~ 
PROPOSED UNCOMAOHGRE~ 
INDIAN RESERVATION ~
GRAZING DISTRICT NC).8 ~ 
MIXED OWNERSHIP 
~O' 
/ 
B ( 
""E""R 
20' 10 ' 
Fig . 3. Gei1era l land status 
tatus ma p. Uinta Basin , Utah 
Range Conditions in the Uinta Basin, Utah 13 
Table 3 - Annual and 3~year moving average precipitation at 
Fort Duchesne, Utah, in inches, 1887~1937* 
Annual Three year * * 
Year precipitation moving average 
1888 6.46 6.66 
1889 6.87 6.43 
]890 5.95 7.28 
]891 9.01 7.06 
1892 6.23 8.14 
]893 9.18 6.75 
1894 4.84 6.17 
]895 4.50 5.44 
]896 6.99 7.64 
1897 11 .43 7.59 
1898 4.36 7.49 
1899 6.68 5.36 
1900 5.04 5.96 
190r 6.18 5.48 
1902 5.21 5.84 
1903 6.14 6.20 
1904 7.25 8.51 
1905 12.13 9.52 
]906 9.17 9.05 
1907 5.86 8.22 
1908 9.63 8.35 
1909 9.56 8.16 
1910 5.30 6.69 
1911 5.22 5.16 
1912 't.97 5.47 
]913 6.23 5.49 
19]4 5.28 6.82 
1915 8.94 7.11 
]916 8.22 
]917 7.50 8.25 
]91 8 8.98 8.24 
1919 9.18 
1920 9.38 8.27 
1921 7.17 8.56 
1922 9.13 8.31 
1923 8.64 7.20 
]924 3.82 6.94 
]925 8.37 5.26 
1926 3.59 6.55 
1927 7.69 4.79 
1928 3.10 5.50 
1929 5.72 5.06 
1930 6.36 6.04 
1931 3.74 6.47 
1932 6.31 4.92 
1933 4.71 4.90 
1934 3.67 4.06 
1935 3.79 5.07 
1936 7.74 7.00 
1937 9.46 
· U . S . W ea ther Bur . 
•• A ve rag e o f p r ec ip ita t ion du ring that cu rrent year. the y ea r pr ev ioll s a nd the yea r fo ll ow in g . 
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The moving 3-year average precipitation, which consists of an 
average composed of a given year, the previous year, and the follow-
ing year, shows that from 1925 to 1936, inclusive, every year. was be-
low ·average. Such a set of figures makes clear that this period un-
questionably had subnormal precipitation and was consequently un-
favorable for forage. On the same basis the lO-year period, 1914-23, 
had above-normal precipitation and was favorable for forage pro-
duction. 
Variations in annual precipitation are reflected more markedly 
in the height-growth and the volume of forage produced by estab-
lished plants than in plant density, which latter responds more 
slowly and is more nearly related to the long-time average. Growth 
of annual plants is rapidly stimulated in years of above-normal pre-
cipitation, and although vegetation density is increased to a certain 
degree by the appearance of annual plants, such density increases 
are temporary, and in seasons when the annuals make poor growth, 
the density is made up almost entirely of perennial vegetation. 
The effect of climatic variation, alone, on plant growth was 
studied at the U. S. Sheep Experiment Station, Dubois, Idaho, during 
thE- period 1932 to 1935, inclusive." Conditions there are roughly com-
parable to those of large areas in the Uinta Basin. A compa rison was 
made between the density of perennial herbs and grasses in 1934, 
which marked one of the most severe and extended droughts in the 
history of the West, and that of 1932 when the average annual pre-
cipitation was above the average for the II-year period 1925-35 
and definitely favorable for plant growth. While perennial grasses 
in 1934 were found to have declined to 38.0 percent of their 1932 den-
sity, after the favorable sea on of 1935 they recuperated to 47 .9 per-
cent. In contrast, the year to year fluctuations in growth of annuals 
were both severe and unpredictable, and frequently created mislead-
ing impressions of basic range productivity. It was found that annual 
weeds, almost completely absent in 1934 were present in profusion 
in 1935. Normal height-growth, profuse flower-stalk production, and 
an increase in density of perennial herbs and annual weeds so ef· 
fectively masked the still reduced stand of perennial grasses that 
these ranges superficially appeared to be unimpaired in grazing 
capacity. 
In order to perpetuate the important perennial forage plants and 
hence the grazing capacity of range lands, the rate of stocking ranges 
should be based on normal forage production. In other words, addi-
tional numbers of stock should not be placed on the range to utilize 
annuals resulting from above-normal precipitation unless they are 
immediately removed when precipitation again decreases. Unless 
tiP~hanec. J. F .• Pickford . G . D . • and Stewa rt. George . Effects o f the 1934 drought on native vege-
tation of the upper Snake Riv er pl ai ns , Id a ho. Ecology , 18: 490-505 . 1937. 
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ibey are removed, such a procedure will result in injury to the peren-
nial plants. Whe~ precipitation returns to normal, the amount of for~ 
age produced by annuals is markedly reduced, and the numbers of 
livestock previously depending on annual forage will then over 
utilize the valuable perennial grasses, thus contributing to further 
range deterioration. 
Vegetation and Vegetation Zones 
The vegetation of Uinta Ba3 ~n may be grouped in a general way 
into 6 major zones each having rather distinct species, and occurring 
ot different elevations. They occur in sequential order from the floor 
of the basin to the high Uinta Mountains as follows: (1) salt desert 
s hrub, characterized by shadscale ( At-rip/ex confertifolia) and Nut-
"tall's saltbrus"h or saltsage (A. nuttallii) intermixed with rather exten-
sive areas of greasewood (Sarcobatus uermicu·!atus); (2) pinon-juni-
per, characterized by pinon (Pinus edulis) and juniper (Juniperus 
utahensis); (3) sagebrush-grass, (Artemisia tridentata at lower alti-
tudes and A. cana in the higher foothills) interspersed with slender 
wheatgrass (Agropyron paucif lorum); (4) aspen (Populus aurea) in 
both open and closed stands; (5) coniferous forest, the principal repre-
sentatives of which are Engelmann spruce (Picea engelmannii), 
lodgepole pine (Pinus contort"a), Douglas fir (Pseudotsuga t-axifolia) 
and ponderosa pine (Pin us ponderosa); and (6) mountain grasslands 
of which two types occur: (a) wet alpine meadows, and (b) well 
drained meadows. The grasslands occur principally in the upper 
portion of the Uinta Mountains to the north and on the Duchesne di-
vision of the Uinta National Forest in the southwest. Mountain brush 
is fairly abundant in Wasatch County but is largely lacking, except 
for minor areas, in the Uinta Mountains. 
These vegetation zones, together with the seasonal use to which 
the range should be put, are largely determined by the amount and 
c haracter of the precipitation. Where total precipitation is 10 inches 
or less the salt desert shrubs usually predominate. Because of light 
snowfall, this zone is used for winter grazing, as are also the lower 
and more open parts of the pinon-juniper zone. At h igher elevations 
where the precipitation is usually 20 to 30 inches, aspen predomi-
nates intermixed with conifers. The conifer belt as a whole receives 
higher precipitation or at least heavier snowfall, and is much cooler, 
constituting together with the mountain meadows the higher summer 
range. 
O verstocking and unseasonal grazing in the lower elevational 
vegetation zones have brought about mcrrked reductions in the pala-
table forage. In the salt-shrub zone, Russian-thistle is now abundant, 
occupying much of the space between the shrubs. The original bunch 
grasses and palatable perennial weeds have been reduced to mere 
traces, having been almost eliminated over large areas. In places 
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distant from water, small remnant areas of galleta grass (Hi laria 
jamesii ) and grama grass (Boute!oua gracilis ) indicate the former 
abundance of these better grasses. 
The pinon-juniper zone with its relatively poor soils, is even 
more depleted of grasses and palatable weeds, and the juniper type 
itself has increased greatly and now occupies areas that formerly 
supported grasses and valuable perennial herbs. Russian-thistle has. 
not as a rule become abundant in the juniper zone. 
The vegetation of the sagebrush zone, formerly rich in wheat-
grasses, bluegrasses, and other good forage species, has lost most at 
the best forage plants and the type now consIsts largely of almost 
pure sagebrush stands, with the open areas largely filled with an-
nuals. At the upper edge of the sagebrush zone as, for example, 
around Strawberry Reservoir, are areas of wet and dry meadows 
rich in grasses. PropJrtionate to the whole, these areas are small. In 
general, the sagebrush bears only a sparse perennial herbaceous 
undercover, which grows largely under the bushes where livestock 
reach it with difficulty. 
Vegetation in the aspen, conifer, and mountain grass zones is no c 
so severely de leriorated, owing in part to the fact that it is grazed 
only in summer, and in part to its location in national forests where 
cJnservative range management has been practiced. Approximately 
half of these areas are in the Uinta National Forest where much of 
the vegetation is considered to be similar to that which prevailed in 
the natural state. Some aspen areas, however, near the east end of 
the Uinta Mountains, in parts of the Ashley Forest, and in the south-
west portion of the basin near the head of Minnie Maude Creek not 
within national forest boundaries. or only recently included have 
been heavily used, to the extent the grasses and better perennial 
weeds have been reduced in abundance and vigor. 
Forage Supply and Grazing Capacity 
Table 4 shows the estimated grazing capacity of various range-
land units within the Uinta Basin, grouped according to major juris-
dictional units and the season of year in which lands under various 
tenures of administration can be utilized to best advantage. These 
figures are given in animal-months of forage, which may be defined 
as the forage necessary to support 1 head in the average cattle herd 
exclusive of young stock under 6 months of age for a period of 1 
month. For statistical purposes 1 animal-month may be considered as 
equivalent to 1 V4 horses or 5 s.heep for I month. 
The estimated capacity of range lands in Uinta Basin by county 
and by season of recommended use is shown in table 5. 
The average stocking of the ranges outside the national forests 
in Uintah and Duchesne Counties between 1900 and 1935 was doubt-
less far above the actual capacity of the area, as is portrayed by the: 
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Table 4: - Estimated animal~months* grazing capacity of range lands in Uinta Basin 
by major jurisdictional units and recommended season of use 
Major Surface Recommended season of use 
I Total jurisdicional units acreage Summer Spring Fall Winter 
Uinta & Ouray timber all. mo. an . mo. an. mo. an. mo an. mo. 
and grazing reserve 
Duchesne Count,252,638 3,068 4.704 4,704 12,476 
Uintah County 33,350 792 792 463 2,047 
Total 285,988 3,068 5,496 5,496 463 14,523 
Proposed Uncomp'ahgre 
Indian ,Reservation 
Uintah County 432576 2,128 3,571 3,571 3,550 12,820 
Grand County 277.769 9,327 765 .765 10,857 
---
Total 71D,345 11,455 4,336 4.336 3,550 23,6,77 
Uinta National Forest 
Duchesne County 182,267 17,040 2,563 3,132 22,735 
Wasatch County 153,968 66,900 4,850 .71.750 
Total 336,235 83,94.0 2,563 7,982 94,485 
Wasatch National Forest 
Duchesne County 177,763 8,107 1,044 9,151 
Wasatch County 11.152 351 351 
Total 188,915 8,458 1,044 9,502 
Ashley National Forest 
Duchesne County 378,738 28,071 3,148 31 ,219 
Uintah County 268,377 1.7,415 2,118 19,533 
Total 64.7 ,115 45,486 5,266 50.752 
O ther public and 
private lands 
Duchesne County 964,870 2,050 13,671 13,671 23,576 52,068 
Uintah County 1,775,653 10 12,543 12,542 59,700 84,795 
Wasatch County 241,384 15,878 11.908 11.909 39,695 
Carbon County 307,463 '9,784 1,380 2,380 5,160 19,.704 
Total 3 ,289,370 27.722 40,502 40,502 88,436 197,162 
Grand total 5,457,968 180,129 52,897 64,626 92,449 390,101 
"An a nJma l-month ,is d ef in ed a s 1 mon th oJ grazing lor 1 individua l .anima l of a mixed h~rd of cattl e. 
oexceptJng t ho se und er 6 month s of as e. For s ta ti stical purposes I a nim a l- month may be consid ered a s 
b eing eQujya lent to 5 sheep for 1 mon th. 
present range condition.. Considerable reduction in livestock was 
brought about after 1935 through the action of the Division of Grazing 
and the Indian Service. The most reliable Iigures7 available indicate 
that the present stocking (937) of the range is slightly over 422,000 
animal-months, whereas the estimated animal-months capacity (table 
5) for the range in these 2 countries is only 247,744. 
iData f rom D ept. of Asr. B c on" U tah A!J r. E x.p. t a, 
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fable 5 - Estimated gra.zing capacity in animal months* of range lands within 
the Uinta Basin by county ami by recomlll£nded season ·vI use 
--.---- ----- -- --
Reccmmended season of use 
County Summer Spring Fall Winter Total 
an. mo. a n mo. an. mo. an. rna. an. rna 
Duchesne 58.336 20.93 25.695); 23,576 128,549 
Uintah 19,553 16.906 19.023 63,713 119.195 
Total 
Duchesne 0 Uintah 77.889 37.844 44.722 87.289 247.744 
Carbon 9,784 2.380 2.380 5.160 19.704 
Wasatch 83.129 11.908 16.759 111.796 
Grand 9.327 765 765 10,857 
Total an COlf:1t es 180,129 52,897 64,626 92,449 390.101 
• An animal - mon th is d ef in ed as I mO:1th of gr az ing fo r I individ ua l anima l of a mixed herd of cattl e, 
@xcept ing tho se und er 6 month o£ a g e . l'o r sta ti s tical p urposes 1 an imal-month may be consid ered as 
being equiva le:1t to 5 sheep for I month , 
More than 90 p ercent of the e3timated summer range grazing 
capacity and 14 percent of the estimated spring-fall range grazing 
capacity of Duchesne and Uintah Counties are confined to national 
forests. These ranges are now carrying approximately the estimated 
animal-months given. for national forest range in table 4, and are not 
now considered overstocked. The overload of range use, therefore, 
is on the spring-fall and winter ranges below the national forest 
boundaries. These ranges now support an excess of over 174,000 
animal-months (about 14,::00 animals year around). Some way must 
be found of caring for approximate ly half of the use to which these 
lower ranges are subjected if they are to receive proper protection. 
It should be made clear that this deficiency represents the dif-
ference between the actual animal-months of forage available on the 
range and the total number of range animal-months spent in the 
basin. The deficiency does not represent a n actual feed shortage 
since it is overcome in part by farm feeds, in part by grazing farm 
pastures and stubble fields , and in part by the feeding of concen-
tra:ed supplements to animals on the winter range. If range stock 
could obtain about one-third of their annual feed requirements from 
the farm, this would aid materially in solving the problem of shortage 
in range feed. 
Survey records~ indicate that there are about 516,000 animal-
months of forage produced on farm lands in the Uinta Basin which, if 
available to range stock, would more than, supply the necessary feed 
(174,000 animal-months) to overcome the range shortage. Unfortu-
nately, however, the present population of non-range animals con-
sumes most of the farm feed. 
In addition to locally produced feeds, livestock in the Uinta Basin 
receive some imported feed, consisting almost entirely of cotton-seed 
' IbId. 
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cake. The amount of this feed consumed varies greatly from year to 
year and probably does not exceed an average of 20,000 animal-
months. 
Considering both locally produced and imported supplemental 
feeds, farm pastures, and range forage, there still remains in the 
Uinta Basin an immense shortage of livestock feeds for the existing 
numbers of both farm and range livestock. 
It should be pointed out that the data on range capacity are not 
of a permanent nature. With an improvement in livestock manage-
m ent methods and proper range stocking, en increase in grazing 
capaci ty may be expected. 
Present Condition of Range Lands 
The major portion of Uinta Basin has been subjected to consid· 
e rable misuse since early settlement. Naturally when lands could be 
grazed at any season and to any extent without cost and obligation, 
little thought was given to their perpetuation. Each herder rushed his 
stock to the most favorable areas in an attempt to get there before 
his neighbor. The effect of this form of grazing was typical. Too 
earl y and too heavy grazing resulted and as a consequence the 
plant cover was injured. 
The native vegetation is one of the most valuable basic re-
sources available in the basin, but unfortunately it does not consti-
tute an inexhausible resource. To a serious degree, the desirable 
plants have been replaced by other species which are neither so val-
uable nor dependable, and both quantity and quality of the forage 
resource have been impaired. 
The native plants in their climax associations are almost all 
long-lived perennials. Their primary value is two-fold - first to pro-
duce feed for livestock and second, to protect the basic resource of 
soil, upon which forage production is largely dependent. Most of 
the invading plants are ann1,lals, with shallow roots which provide 
inadequate protection to the soil. The roots of such plants die during 
the winter and hence offer little protection to the underlying soils 
against washing and blowning during the non-growing season. 
The difference in the effectiveness of the fibrous-rooted peren-
nial grasses and the top-rooted annuals in controlling runoff -and 
protecting the soil from erosion was well illustrated in a series of ex-
periments conducted on the Boise National Forest in Idaho. On simi-
lar slopes with the same soil type and receiving the same amount 
and intensity of precipitation, runoff and erosion were negligible on 
the wheatgrass areas while on the annual weed type 60 percent of 
the water ran off, carrying with it the equivalent of more than seven 
and one-half tons of soil per acre.u 
"Craddock . G eo rg e W. a nd P ea rse. C . Kenne th . S u rface run off a nd e ro sion on granitic mountain 
soil s of Ida ho as influ enced by rang e cove r . so il di sturban ce . slop e. and precipita tion inten sity. U. S. 
D ept. Agr . Circ. 482. 
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Annuals are not so dependable for forage purposes as peren· 
nials since they rely upon seasonal rain for growth and in dry years 
may never germinate. Perennial plants, with their deeper roots, have 
access to subsoil moisture, so that even in years of deficient rainfall 
considerable growth is made. Their crowns and roots also store 
quantities of reserve food materials which are available for early 
and rapid growth. 
Plants manufacture food by means of the physiological activities 
of their aerial portions. The carbon dioxide used in the process is 
obtained from the air.. When considerable portions of the plant are 
consumed by stock, its ability to manufacture food is markedly re~ 
duced. The food thus lost is that which ordinarily is used to produce 
.forage, seeds, and roots. Under improper grazing - either too early 
or too heavy - the plant ceases to produce a full crop of viable seed 
and develops shorter and less abundant roots. The reduced root 
system is less efficient, and the plants thus weakened are often 
killed by drought, whereas the normal range plants suffer only tem~ 
porary decrease in the foliage yields. 
The devitalizing process of overgrazing has been primarily re~ 
sponsib~e for extensive decreases in range forage during recent 
drought periods - decreases caused not only by drought, but by 
improper grazing preceding and during the drought which lessens 
the vigor of the plants and makes them highly susceptible to injury 
by drought. Once the damage is done it will take years before 
normal production is again obtained. Old established vegetation 
cannot be replaced merely by the incidence of one or a few years of 
favorable precipitation, especially if the remaining plants are so 
weakened that they no longer produce viable seed with which to 
revegetate bare areas. Soil losses incurred as the result of removal 
of the protective plant cover may be so serious as to make normal 
production impossible until the soil is rebuilt - a process that in~ 
volves many years of protection and soil development. 
It is evident from the information gathered in the range survey 
that large areas of Uinta Basin have suffered severely. Plant deter-
ioration and soil erosion are the results of improper use and improper 
range management. 
Range Deterioration Resulting From Premature Use and Overgrazing 
The original vegetation of the Uinta Basin was the best type po&-
sible under existing climatic conditions for stabilizing the soil and for 
furnishing feed to livestock. The premature and heavy grazing to 
which the area has been subj9cted has reduced the efficiency of the 
range through changing the composition of the plant cover, reducing 
the number of plants, and diminishing the natural vigor of the vege-
tation. A study of the condition of the vegetation on the floor of the 
basin indicates that under present use more tha.n 85 percent of these 
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ranges are becoming still further injured rather than being restored, 
and that none of the remaining 15 percent is making significant im· 
provement. The seriousness of permitting further deterioration ot 
these lands, which are seriously eroding, cannot be overemphasized. 
Only by restoring the vegetation as nearly as p ossible to its original 
composition and vigor can the productivity and stabilization of the 
soil and vegetation again be obtained. 
The trend of range deterioration is attributable to 3 factors, 
namely, excessive grazing on the range, improper seasonal use, and 
adverse climatic conditions in recent years. Since the incidence and 
intensity of drought periods at irregular intervals in Uinta Basin are 
beyond human control, the solution of the range problem must b e 
found in regulation of use. Less intensive stocking and the establish-
ment of proper range management practices are feasible solutions 
to the range problem and are logical goals in outlining a land utili-
zation plan for the area. 
Much of the spring-fall and winter range area is so seriously 
deteriorated as to be submarginal for livestock production. Soil ero-
sion resulting from forage injury has been so severe that it see m 3 
necessary to reduce the present degree of use on spring-iall ranges 
and materially to curtail the present use of winter ranges. The in-
auguration of conservative range-management practices may event-
ually allow restoration of ranges to such a point that they w.ill sup-
port numbers approximately equal to present livesto :::k p opula tion. 
Soil Erosion in the U inta Basin 
The survey made clear that the effects of overuse during a long 
period of time, accentuated by recent drought conditions, has brought 
much of the range land in Duchesne and Uintah Counties to an a:l.-
vanced stage of erosion. 
Studies on spring-fall and winter range lands outside the na-
tional forests and Indian lands (fig. 4) in:l.icate that erosb n is accel-
erated on all but 2 percent of the land, a nd that on more than 10 per-
cent of this land it ]s so excessive that it is doubtful whether the land 
can economically be returned to its former productivity. Erosion has 
been classified as "advanced" on more than 60 percent of the spring-
fall and winter range areas, and with a continuation of the present 
degree of use this land probably will become submarginal in a few 
years. More than 95 percent of the spring-fall and winter range land 
is subject to varying degrees of accelerated sheet erosion, whil9 
three-fourths of the ' area is in an advanced stage of gully erosion. 
About one-half of it is being further damaged by wind erosbn. 
An example of the erosion losses in Uinta Basin is indicated by 
the data regarding runoff and erosion as a result of heavy rains fall-
ing on September 3, 1936.'u 
"'Stodd ar t . L. A . G razing reconnai ssance report for U inta Ba in , U tah . ( U npub lshed report.) 
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Fig. 4 Erosion on non~forest, non~Indian range lands , Uinta Basin, Utah 
Water volumell and silt and organic matter content'" were meas-
ured in the Duchesne River at Myton bridge. An area of approx-
imately one millon acres is drained by the river above this poinea 
Most of this area received some rainfall, but the flood waters origi-
nated from a small part of the total area. At 2 p.m., September 3, 
2,330 cubic feet of water was passing under the bridge each second, 
and this water carried 6.7 percent by weight of silt, which silt av-
eraged 2.6 percent organic matter. At this rate, 193 acre-feet of water 
"From U. S. Geological Survey gauging station records. 
l:!Analysis by D. W. Pittman , Utah Agr. Exp. Sta. 
lijSubtractions were made from the total basin area to cover waters that were being carried by irriga-
tion canals, which were not included in calculations. 
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was passing down Duche sne River in only one hour and being lost 
forever to this region, already limited in productivity because of 
water shortage. Also, over 17,SOO tons ot solid material, principally 
silt and clay - enough to cover an acre of land 10 feet deep - con-
taining almost 500 tons of organic mat ter, would pass down the river 
each hour. Organic matter, the most valuable constituent of the soil 
for erosion control and crop production, was being lost at the rate of 
7 Y2 tons a minute. Soil in many places is prohibitively shallow, yet 
625,OOU tons of solid particles are calculated to have passed under 
the Myton bridge during one week, enoug h to cover 4 3/ 4 sections of 
land an inch deep. Ages, not weeks, nor months, would be required 
for nature to restore this soil and organic matter. 
Additional erosion observations indicate the severity of damagE: 
done by erosion in other parts ot the basin. For example, on August 
24, 1936, a tributary of Strawberry River was found to have 1.7 
pounds of solid particles in each 10 gallons of water. This tributary 
is reported to have once been one of the finest trout-fishing creeks in 
the state, but now it has no fish whatever with the exception of a few 
in the clear headwaters. 
On 2 occasions and 3 different streams members of a survey 
party saw hundreds of dead trout up to three or four pounds in size 
fl oating down the flooded a nd silt-laden streams. 
On innumerable occasions, travel was impossible even on 
major highways because of flooding, and travel on minor roads and 
trails was hazardous throughout the summer because of undermin-
ing, washed-out bridges, uncrossable gullies, or high centers caused 
by washing along the wheel tracks. 
The city water in one town within the basin is reported to have 
been pronounced by state authorities as injurious to humans because 
of its high silt content. 
On Indian lands (fig. 5) all but about 6 percent of the total range 
area has suffered from some form of erosion; on over 30 percent of 
the area only light sheet erosion has occurred. Moderate sheet eros-
ion has affected an additional 50 pe rcent and severe sheet erosion 
still another 10 percent. On almost 70 percent of these lands there 
are as many as three gullies per acre, and some wind erosion occurs 
on almost half the area. Severe gully erosion in localized areas is due 
in part to severe overgrazing, in part to the network of abandoned, 
little used, and poorly drained roads that tend to concentrate runoff. 
Accelerated erosion in general is not quite as severe on the 
range lands of the Uinta and Ouray timber and grazing reserve as 
on the lower adjacent lands, although the situation is sufficiently 
acute in many places to call for initiation of control measures without 
delay. In general, the most advanced erosion is found in the bottom 
lands which are used as winter range for sheep. Many of these so-
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called winter ranges, wh~ch have deteriorated to the point where 
they are sometimes referred to as winter "exercising ground/' have 
little perennial forage of value. Many stockmen actually support 
their stock on these areas almost entirely by supplemental feeding 
on the range. Grazing these lands in such a manner is ruinous to 
native range plants and hence conducive to erosion . 
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Fig. 5 Summary of erosion conditions Uinta~Ouray Reservation , Uinta Basin , Utah 
Much of the accelerated erosion now found in Uinta Basin is 
believed to be due to general misuse of the range; conversely, good 
range management can restore much of the area to a degree ap-
proaching its former productivity. Under a continuation of present 
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range-management methods, the grazing capacity of the spring-fall 
and winter ranges, which is progressively diminishing, might be ex-
pected ultimately to reach a point where few, if any, livestock can be 
supported, and the land values would be reduced to a negligible 
level for grazing purposes, redeemable only at prohibitive expense. 
Influence of Range Conditions on the Success or Failure 
of the Range Livestock Industry 
Although it is recognized that factors other than forage and 
water affect the success of livestock production, it is undoubtedly true 
that in a range country the success of the industry is largely depend-
ent on the maintenance of the range in a highly productive and 
usable condition. 
Livestock grows rapidly and keeps in a normal condition of flesh 
and health when adequate feed supplies are available. Watering is 
als0 required at short intervals, preferably not longer than a day. 
When both feed and water are p lentiful and well distributed the ani-
mals thrive, are contented and easily handled, and over a period of 
years not only maintain their numbers but also produce a surplus for 
market from which is derived the livestock income, a principal source 
of livelihood for residents in Uinta Basin. 
Other things being equal, when forage production is low for 
long periods of time and when the feed supply is composed of in-
ferior forage species, the number of animals that can be maintained 
in good flesh is necessarily less than when forage production is high 
and of good quality. Smaller calf and lamb crops are also obtained 
from ranges affording inadequate forage, as well as a corresponding 
reduction in the number of marketable cattle and sheep and in the 
volume of wool. A reduction in volume of marketable products oc-
curs under conditions of diminished forage supply even though the 
animals may remain in good condition. When their condition also 
deteriorates, as it usually does when feed supplies are inadequate, 
the animals become thin and weak and frequently produce calf or 
lamb crops only half or two-thirds as great as do thrifty animals. In 
1935, for example, the calf crop of range cattle for Utah as a whole , 
with favorable and unfavorable conditions taken together, was 60 
percent, whereas that for Uinta Basin ranges was 56 percent and that 
on the former Indian reservation portion of the basin valley and foot-
hill ranges of eastern Duchesne County was 42 percent; of which 
only 37 percent was living at the end of the year. In the same year, 
when the lamb crop for Utah was 80 percent, that for Uinta Basin was 
69 percent, and that for the former reservation area still lower. 
In addition to making slow growth, being in poor flesh, and pro-
ducing low calf and lamb crops, livestock kept on poor ranges suf-
fers heavy death loss, sometimes amounting to 20 percent for sheep 
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and 10 percent for range cattle. Occasionally nearly all the increase 
in livestock numbers is wiped out by death losses leaving no animals 
available for market. The greater the degree of overstocking of a 
range, the greater will be the death loss. While definite figures are 
not available for Uinta Basin, death losses are known to be high and 
to cut severely into the income derived from livestock. These losses 
have been far too great to permit anything approaching the income 
from livestock that might normally be expected. 
Throughout much of the West, livestock men have suffered from 
decreased income, largely as a result of a decrease in range pro-
ductivity. Poor ranges result in a lowered calf or lamb crop, reduced 
weight of weaned stock, and often a lower market class for the stock 
so produced. Thus the producer, by over utilizing his range, obta in s. 
a poor grade of stock, which brings a lower market price, yet costs 
more per pound to produce. For e xample, the Northe'rn Rocky Moun-
tain Forest and Range Experiment Station found'· that on heavily 
grazed range, on the basis of 23 acres per cow, 2-year-old calves cost 
$3.84 per hundred pounds to produce, whereas, on moderately grazed 
range, on the basis of 31 acres per cow, the cost was but $2.44 per 
hundred pounds. Furthermore, thinner calves from overgrazed pas-
ture undoubtedly would bring from 50 to 75 cents less per hundred 
pounds. 
Increasing the range-livestock income and the range-land value 
are major achievements that may be e xpected when proper stocking 
is brought about. Decreased income does not necessarily resu lt from 
proper range stocking. On the contrary, proper stocking brings the 
greatest possible income over a period of years, and at the same 
time preserves the vegetation and soil for future generations, thus 
maintaining the land value. Proper stocking will contribute to h igh 
calf and lamb crops, maximum production of meat or wool per ani-
mal, and a high market price per pound of meat. 
Discussion of Range and Livestock Survey Data 
If the fullest possible use is to be made of the range resources 
in Uinta Basin, 4 cardinal principles of range management should be 
given full consideration. These principles are: (1) correct livestock 
numbers, (2) correct season of use, (3) correct kind of stock, (4) correct 
distribution and other management principles of handling livestock 
on the range. 
The severe erosion and diminished forage supply already noted 
on the spring-fall and winter rcmges are the inevitable results of 
many years of overuse, incorrect seasonal use, improper distribution 
of livestock on the range, and long periods of subnormal precipitation. 
" Hurtt. L. C. C a ttle Production costs increa sed by overgra zing . No r th ern Roc ky M o untahl F o rest & 
Range Experim ent Station . F orestry not es 71. 
Range Conditions in the Uinta Basin, Utah 27 
Although accurate records on past stocking of the entire Uinta Basin 
range are not available, it is apparent from the records that are avail-
able and from the range survey and utilization data obtained that the 
stocking of the range has exceeded in considerable degree the num-
ber of animals that could be supported on these ranges without ser-
ious injury to the plants and exposure of the soil to erosion hazards. 
In fact, almost a ll the ranges within the basin have been seriously 
overused in the past except the national fores ts ; where, by authorita-
tive supervision, stocking has been kept somewhere in keeping with 
the forage supply. More recently, action to relieve Indian ranges and 
public domain of their excessive burden of livestock has been under-
taken. On the Uinta-Ouray Reservation, for example, the rate of 
stocking has been reduced from 1935 b 19 ~7 as follows: 
1935 38,958 animal-months 
1936 - 26, 520 animal-months 
1937 - 17,516 animal-months 
This represents a total reduction of stocking on these lands of about 
55 percent between 1935 and 1937. 
Economic data indicate that all types of farming endeavor in 
Uinta Basin other than a few range-livestock enterprises yield in-
comes inadequate for present-day respectability in standards of liv-
ing':'. Only a relatively small number of the beef-cattle and sheep 
enterprises have produced incomes large enough to furnish a living 
beyond mere subsistence. Only through improved livestock opera-
tions can the agricultural resources be expected to reach their maxi-
mum utility, but development even in this direction is limited because 
a large part of the range land is already severely overstocked, as is 
manifested by the deteriorated condition of the range, the general 
prevalence of erosion, and the lack of balance in seasonal produc-
tion of forage on the various tracts of range. Forage production on 
w inter and spring ranges is especially deficient. 
It appears, then, that the agricultural stability of the area as a 
whole is dependent upon a s'Jund development of the livestock in-
dustry, Increased use of the range cannot be obtained, however, ex-
cept after many years of range protection and rehabilitation. The 
channels of increase and improvement lie principally along the lines 
of securing an equitable balance of seasonal use, the development 
of supplemental feeds and pastures, and possibly stock reduction. 
The extent of improvement is greatly limited, however, by the phys-
ical incapacity of impoverished soil to produce vigorous vegetation 
especially under unfavorable climatic conditions. 
The situation is still further complicated by the necessity of ad-
justing the use of irrigation-water supplies to lands best adapted to 
make efficient use of them, the difficulty of reorganizing and re-
orienting the agricultural economy of the basin in the direction of 
15Data from Dept. of Agr . Econ .. Utah Agr . E xp . Sta . 
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livestock production, and other factors involving the adjustments in 
land use necessary to secure most efficient utilization of the resources. 
As has been pointed out, improper seasonal use of range lands 
may cause as serious damage as does overuse, and one of the most 
serious range problems in the basin is that of insufficient range for-
age in spring, fall and winter to provide adequately for stock which 
use the summer ranges and farm pastures. This shortage as shown 
earlier in the report amounts to some 174,000 animal-months. Sum-
mer grazing should not normally begin before June 16 and should 
continue until September 30 in order to keep the summer ranges 
productive and avoid injury to perennial forage plants. Fall grazing 
takes place between October 1 and November 15 and in some years 
may continue until December I, depending on the forage supply and 
climatic conditions. Winter grazing begins about November 16 or 
November 30 and extends to May 1 or May 15, depending on climatic 
and forage conditions. Spring grazing usually. begins about May 1 
or May 15 and extends to June 15, though in some years, spring graz-
ing should not begin before May 15 or May 20. Too early grazing of 
the forage plants on spring range has been largely responsible for 
range deterioration and consequently for the decreased grazing ca-
pacity of the spring range. Although climate varies from year to 
year, the seasons are sufficiently regular as to set' closely the length 
of time during which grazing can be practiced in spring, summer, 
fall, and winter. ' 
The existi~g condition of range deterioration of the spring, fall, 
and winter range may be attributed, in part, to use by stockowners 
residing ou ts id~ the basin. Prior to the establishment of grazing dis-
tricts by the Division of Grazing, stock from outside Uintah and Du-
chesne Counties made material use of this winter range. In 1935, for 
example, the equivalent of about 296,000 animal-months of grazing 
were utilized by outside sheep, largely from Colorado.'" This was 
approximately ~6 percent of all range use during 1935 in these 
counties, but was partly offset by 8 percent of the local stock grazing 
beyond the counties, leaving a net utilization of 28 percent by stock 
not owned in the basin. Elimination of outside stock that has used 
the spring-fall or the winter range might prove an effective means of 
reducing excessive stocking, especially on the winter range. 
Some stock from central Utah, we,st of the basin, have been per-
mitted on the national forests for summer grazing. Part of the stock 
that is permitted for summer grazing is not in the basin except during 
that period and does not constitute any problem in the basin, since 
the national ranges are not overused. 
A large part of the seasonal forage shortage in spring, fall, and 
winter, could be supplied by increased production of farm hay crops 
1CIData from Dept. of Agr. Econ . o Utah Agr. Expo Sta, 
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and use of irrigated pastures. Farm p a stures may be made to yield 
m uch more feed, but this usually is not available during the winter. 
Whether hay lands can be made to produce great additional quanti-
ties of hay must be determined by a study of the soil and water re-
sources of the area. It is thought, however, that some increases can 
be obtained if the farmers will follow more closely practices recom-
mended by the Utah Agricultural Experiment Station. 
An extension of winter feeding from 20 to 30 days in the spring 
is highly desirable in order to hasten removal of stock from the 
winter range, and to delay the beginning of use on the spring range. 
The increased volume of range forage thus produced together with 
the shorter period of grazing should greatly lessen the misuse on 
both the winter and the spring ranges. 
Improved range-management practices as well as increased 
supplementa l farm feeding should be considered in the program for 
improving range lands in the Uinta Basin. These practices might in-
clude adjustments in livestock numbers and in seasonal use, effective 
d istribution and handling of livestock, construction of range improve-
ments, rodent control, artificial reseeding, and a wider use of the o.e-
ferred and rotation systems of grazing. It is up :: m the adoption or 
these approved practices and the development of feed supplies to 
provide relief for overcrowded ranges that the future welfare of the 
range industry in Uinta Basin hinges. 
College series no. 562 
P late I. Shad~scale desert range south of Myton. Utah. Russian-thistle occupies a 
prominent place in this range type. Note the sheep~wagon road washed 
out by summer rains. 
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Plate II. A huge gully head near Bluebell, Utah. Gullies such as this eat back 
rapidly and carry off thousands of tons of soil and also provide $ub~ 
drainage for the valley bottoms. 
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Pla te III . This fine grass stand north of Duchesne, Utah, shows that even dry 
years such as 1936 can produce a good range if grazing is not too heavy. 
P la te IV. A salt-shrub type south of Jenson , Utah, with most of the vegetation dead. 
These dead or dying stumps fight a losing battle in their attempt to bind 
the soil against erosion. 
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Plate A slope in the pinon-juniper zone near V erna l. Utah , upon which much vege~ 
tation has been killed through overuse by sheep. Trails are evident over 
all neighboring hillsides. 
Plate VI. Detail view on a salt-shrub range east of Jenson , Utah. Note the large 
percentage of ground left exposed to erosive agencies through ovcr ~ 
grazing . 
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Plate VII. A main highway north of Duchesne, Utah, washed out by a midsummer 
flood. Thousands of dollars are needed for road maintenance in the 
Uinta Basin because of such washing . 
Plate VIII. Duchesne River at Myton, Utah, in high flood stage. Water lost dur~ 
ing these floods never produces range vegetation and is lost forever to 
Uinta Basin. When this picture was taken, 2,230 cubic feet of water 
per second were being lost and this water carried 6.7 percent soil. 
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P late IX. Gully caused by improper stock trailing on a hill top near Fruitland, 
Utah . 
